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SYSTEM AND METHODS FOR DRIVING AN 
ELECTRO-OPTICAL DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to electronic circuits, 
driving methods for electronic circuits, electro-optical 
devices, driving methods for electro-optical devices, and 
electronic apparatus. 

[0003] 2. Description of Related Art 

1. Field of Invention 

[0004] An active-matrix driving method is one of driving 
methods for electro-optical devices having electro-optical 
elements, such as liquid-crystal elements, organic EL ele 
ments, electro-phoresis elements, and electron-emission ele 
ments. In electro-optical devices Which use the active-matrix 
driving method, a plurality of piXel circuits are disposed in 
a matrix manner in a display panel section. Each of the 
plurality of piXel circuits can include an electro-optical 
element and a driving transistor for supplying driving poWer 
to the electro-optical element. 

[0005] Among those elements, since current-driven ele 
ments, as described in International Publication No. WO98/ 
36407, driven by current, such as organic EL elements, have 
luminance Which depends on the current level, it is neces 
sary to drive their piXel circuits precisely. 

[0006] Since the plurality of piXel circuits have dispersion 
in characteristics, such as the threshold voltages of the 
driving transistors, even When data signals corresponding to 
the same gradation are sent, the luminance of the electro 
optical elements differs at the plurality of pixels. Especially 
When thin-?lm transistors are used as the driving transistors, 
a desired display quality may not be obtained because the 
thin-?lm transistors have much dispersion in their threshold 
voltages. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been made to solve at 
least the above-described problems. An object of the present 
invention is to provide an electronic circuit, a driving 
method for an electronic circuit, an electro-optical device, a 
driving method for an electro-optical device, and an elec 
tronic apparatus Which can reduce dispersion in the thresh 
old voltages of transistors. 

[0008] An electronic circuit according to the present 
invention can include a ?rst transistor including a ?rst 
terminal, a second terminal, and a ?rst control terminal, a 
second transistor including a third terminal, a fourth termi 
nal, and a second control terminal, the third terminal being 
connected to the ?rst control terminal, a capacitive element 
including a ?rst electrode and a second electrode, the ?rst 
electrode being connected to the ?rst control terminal, and 
a third transistor including a ?fth terminal and a siXth 
terminal, the ?fth terminal being connected to the second 
electrode, and the second control terminal is connected to 
the third terminal. With this, the electronic circuit compen 
sates the threshold voltage of the ?rst transistor for a change 
caused by manufacturing dispersion. 

[0009] This electronic circuit can also include a fourth 
transistor including a seventh terminal and an eighth termi 
nal, the seventh terminal being connected to the fourth 
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terminal of the second transistor. With this, the conduction 
state of the fourth transistor can be controlled to set the 
potential of the ?rst control terminal to a desired potential 
and to maintain it. 

[0010] In the electronic circuit, the ?rst terminal may be 
connected to an electronic element. In the electronic circuit, 
the electronic element may be, for eXample, a current-driven 
element. 

[0011] An electronic circuit according to the present 
invention can include a plurality of ?rst signal lines, a 
plurality of second signal lines, a plurality of poWer lines, 
and a plurality of unit circuits. Each of the plurality of unit 
circuits can include a ?rst transistor including a ?rst termi 
nal, a second terminal, and a ?rst control terminal. The 
electronic circuit can also include a second transistor includ 
ing a third terminal, a fourth terminal, and a second control 
terminal, the third terminal being connected to the ?rst 
control terminal. The circuit can include a capacitive ele 
ment including a ?rst electrode and a second electrode, the 
?rst electrode being connected to the ?rst control terminal, 
and a third transistor including a ?fth terminal, a siXth 
terminal, and a third control terminal, the ?fth terminal 
being connected to the second electrode, the second control 
terminal is connected to the third terminal, and the third 
control terminal is connected to one of the plurality of ?rst 
signal lines. With this, the electronic circuit can compensate 
the threshold voltage of the ?rst transistor for a change 
caused by manufacturing dispersion. 

[0012] The electronic circuit can also include a fourth 
transistor including a seventh terminal, an eighth terminal, 
and a fourth control terminal, the seventh terminal being 
connected to the fourth terminal, and the fourth control 
terminal being connected to one of the plurality of second 
signal lines. With this, the conduction state of the fourth 
transistor can be controlled to set the potential of the ?rst 
control terminal to a desired potential and to maintain it. 

[0013] In the electronic circuit, the ?rst terminal may be 
connected to an electronic element. 

[0014] In the electronic circuit, the electronic element may 
be, for eXample, a current-driven element. 

[0015] An electronic circuit according to the present 
invention can include a holding element for holding a signal 
as a charge; a ?rst sWitching transistor for controlling the 
transfer of the signal to the holding element; a driving 
transistor of Which the conduction state is set according to 
the charge held by the holding element; and an adjustment 
transistor for setting a control terminal of the driving tran 
sistor to a predetermined potential prior to the transfer of the 
signal to the holding element. 

[0016] With this, the electronic circuit can compensate the 
threshold voltage of the driving transistor by on/off control 
of the ?rst sWitching transistor. 

[0017] It is preferred that the electronic circuit include a 
second sWitching transistor for controlling the electronic 
connection or the electronic disconnection betWeen the 
adjustment transistor and the predetermined potential. 

[0018] In the electronic circuit, the driving transistor may 
be connected to an electronic element. 

[0019] In the electronic circuit, the electronic element may 
be, for eXample, a current-driven element. 
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[0020] A driving method for an electronic circuit accord 
ing to the present invention is a driving method for an 
electronic circuit Which includes a ?rst transistor including 
a ?rst terminal, a second terminal, and a ?rst control 
terminal, a second transistor including a third terminal and 
a fourth terminal, the third terminal being connected to the 
?rst control terminal, and a capacitive element including a 
?rst electrode and a second electrode, the ?rst electrode 
being connected to the ?rst control terminal, and the driving 
method includes a ?rst step of electronically connecting the 
fourth terminal to a predetermined potential and of setting 
the ?rst control terminal to a ?rst potential, and a second step 
of, When the fourth terminal is electronically disconnected 
from the predetermined potential, changing the potential of 
the second electrode of the capacitive element from a second 
potential to a third potential to change the potential of the 
?rst control terminal from the ?rst potential. 

[0021] With this, the electronic circuit Which compensates 
the threshold voltage of the ?rst transistor for a change 
caused by manufacturing dispersion is driven. 

[0022] It is preferred in the driving method for the elec 
tronic circuit that the ?rst step be performed When the 
potential of the second electrode is set to the second poten 
tial. 

[0023] An electro-optical device according to the present 
invention can include a plurality of scanning lines, a plu 
rality of data lines, a plurality of poWer lines, and a plurality 
of unit circuits having electro-optical elements, each of the 
plurality of unit circuits includes a ?rst transistor including 
a ?rst terminal, a second terminal, and a ?rst control 
terminal; an electro-optical element connected to the ?rst 
terminal, a second transistor including a third terminal, a 
fourth terminal, and a second control terminal, the third 
terminal being connected to the ?rst control terminal, a 
capacitive element including a ?rst electrode and a second 
electrode, the ?rst electrode being connected to the ?rst 
control terminal, a third transistor including a ?fth terminal, 
a siXth terminal, and a third control terminal, the ?fth 
terminal being connected to the second electrode; and a 
fourth transistor including a seventh terminal and an eighth 
terminal, the seventh terminal being connected to the fourth 
terminal, the second control terminal is connected to the 
third terminal, the third control terminal is connected to one 
of the plurality of scanning lines, and the siXth terminal is 
connected to one of the plurality of data lines. 

[0024] With this, the threshold voltage of the ?rst transis 
tor is compensated for a change caused by manufacturing 
dispersion. As a result, since the luminance gradations of the 
electro-optical elements can be precisely controlled, the 
display quality of the electro-optical device can be improved 
as compared With a conventional electro-optical device. 

[0025] In the electro-optical device, the electro-optical 
elements may be, for eXample, organic EL elements. 

[0026] An electro-optical device according to the present 
invention can include a plurality of scanning lines, a plu 
rality of data lines, a plurality of poWer lines, and a plurality 
of unit circuits having electro-optical elements. Each of the 
plurality of unit circuits can include a ?rst sWitching tran 
sistor of Which the conduction state is controlled according 
to a scanning signal sent through one corresponding scan 
ning line of the plurality of scanning lines. The device can 
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further include a holding element for accumulating a data 
signal sent through one data line of the plurality of data lines 
and the ?rst sWitching transistor, as a charge, a driving 
transistor of Which the conduction state is set according to 
the amount of the charge accumulated by the holding 
element, for supplying current having a current level accord 
ing to the conduction state to the electro-optical elements, 
and an adjustment transistor for setting a control terminal of 
the driving transistor to a predetermined potential prior to 
the transfer of the data signal to the holding element. 

[0027] With this, the threshold voltage of the driving 
transistor is compensated for a change caused by manufac 
turing dispersion. As a result, since the luminance gradations 
of the electro-optical elements can be precisely controlled, 
the display quality of the electro-optical device can be 
improved as compared With a conventional electro-optical 
device. 

[0028] In the electro-optical device, each of the plurality 
of unit circuits includes a second sWitching transistor for 
controlling the electronic connection or the electronic dis 
connection betWeen the adjustment transistor and the pre 
determined potential. 

[0029] With this, the threshold voltage of the ?rst transis 
tor can be compensated by on/off control of the second 
sWitching transistor. 

[0030] In the electro-optical device, the electro-optical 
elements are, for eXample, organic EL elements. 

[0031] A driving method for an electro-optical device 
according to the present invention is a driving method for an 
electro-optical device Which can include a plurality of 
scanning lines, a plurality of data lines, a plurality of poWer 
lines, and a plurality of unit circuits including a ?rst tran 
sistor including a ?rst terminal, a second terminal, and a ?rst 
control terminal, a second transistor including a third ter 
minal and a fourth terminal, the third terminal being con 
nected to the ?rst control terminal, and a capacitive element 
including a ?rst electrode and a second electrode, the ?rst 
electrode being connected to the ?rst control terminal, and 
the driving method includes a ?rst step of electronically 
connecting the fourth terminal to a predetermined potential 
and of setting the ?rst control terminal to a ?rst potential, 
and a second step of, after a scanning signal is sent through 
the plurality of scanning lines to a third transistor of Which 
one end is connected to the second electrode to turn on the 
third transistor, and When the fourth terminal is electroni 
cally disconnected from the predetermined potential, apply 
ing the voltage corresponding to a data signal from the 
plurality of data lines to the second electrode through the 
third transistor to change the potential of the second elec 
trode from a second potential to a third potential to change 
the potential of the ?rst control terminal from the ?rst 
potential. 

[0032] With this, the electro-optical device Which com 
pensates the threshold voltage of the ?rst transistor can be 
driven. 

[0033] The potential of the second electrode of the capaci 
tive element is set to the second potential While at least the 
?rst step is being performed. 

[0034] In the driving method for the electro-optical 
device, it is preferred that the ?rst step be performed When 
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the potential of the second electrode of the capacitive 
element is set to the second potential. 

[0035] An electronic apparatus according to the present 
invention can be characteriZed by having mounted thereon 
the electronic circuit. Since the electronic apparatus is 
including the electronic circuit, precise current control can 
be performed. 

[0036] A second electronic apparatus according to the 
present invention can be characteriZed by having mounted 
thereon the electro-optical device. With this, the electronic 
apparatus has a good-display-quality display unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] The invention Will be described With reference to 
the above embodiments, Wherein like numerals reference 
like elements, and Wherein: 

[0038] FIG. 1 is a block circuit diagram shoWing the 
circuit structure of an organic EL display according to a ?rst 
embodiment; 
[0039] FIG. 2 is a block circuit diagram shoWing the 
internal circuit structure of a display panel section and a 
data-line driving circuit; 

[0040] FIG. 3 is a circuit diagram of a pixel circuit 
according to the ?rst embodiment; 

[0041] FIG. 4 is a timing chart shoWing the operation of 
the pixel circuit according to the ?rst embodiment; 

[0042] FIG. 5 is a perspective vieW shoWing the structure 
of a mobile personal computer used for describing a second 
embodiment; and 

[0043] FIG. 6 is a perspective vieW shoWing the structure 
of a mobile telephone used for describing the second 
embodiment. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0044] An organic EL display Will be taken as an example 
of an electro-optical device according to an embodiment of 
the present invention and described by referring to FIG. 1 to 
FIG. 4. FIG. 1 shoWs the structure of the control block of 
the organic EL display. FIG. 2 is a block circuit diagram 
shoWing the internal circuit structure of a display panel 
section and a data-line driving circuit. FIG. 3 is a circuit 
diagram of a pixel circuit. FIG. 4 is a timing chart shoWing 
a driving method for the pixel circuit. 

[0045] As shoWn in FIG. 1, the organic EL display 10 can 
include a control circuit 11, the display panel section 12, a 
scanning-line driving circuit 13, and the data-line driving 
circuit 14. The control circuit 11, the scanning-line driving 
circuit 13, and the data-line driving circuit 14 of the organic 
EL display 10 may be structured by independent electronic 
components. For example, each of the control circuit 11, the 
scanning-line driving circuit 13, and the data-line driving 
circuit 14 may be structured by a one-chip semiconductor 
integrated-circuit device. The Whole or a part of the control 
circuit 11, the scanning-line driving circuit 13, and the 
data-line driving circuit 14 may be structured by a program 
mable IC chip Where their functions are implemented by a 
program Written into the IC chip in a softWare manner. 
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[0046] The control circuit 11 generates a scanning control 
signal and a data control signal both used for displaying an 
image on the display panel section 12 according to the image 
data sent from an external device not shoWn. The control 
circuit 11 outputs the scanning control signal to the scan 
ning-line driving circuit 13, and outputs the data control 
signal to the data-line control circuit 14. 

[0047] As shoWn in FIG. 2, the display panel section 12 
has a plurality of pixel circuits 20 serving as electronic 
circuits or unit circuits, disposed at the positions correspond 
ing to the intersections of M data lines Xm (m=1-M, m is 
an integer) extending in a column direction and N scanning 
lines Yn (n=1-N, n is an integer) extending in a roW 
direction. In other Words, the plurality of pixel circuits 20 are 
connected to the data lines Xm extending in the column 
direction and the scanning lines Yn extending in the roW 
direction, and are arranged in a matrix manner. Each scan 
ning line Yn is formed of a ?rst sub-scanning line Ys1 and 
a second sub-scanning line Ys2 (see FIG. 3), described later. 

[0048] The pixel circuit 20 has an organic EL element 21 
serving as an electronic element or electro-optical element, 
as shoWn in FIG. 2. The pixel circuit 20 is also connected 
to a poWer line VL extending in the column direction, and 
a driving voltage Vdd serving as a poWer potential is sent to 
the pixel circuit 20 through the poWer line VL. In the present 
invention, a transistor, described in greater detail beloW, 
disposed in the pixel circuit 20 can be a thin-?lm transistor 
(TFT). The transistor is not limited to a TFT. It may be, for 
example, a MOS transistor. 

[0049] The scanning-line driving circuit 13 selects one 
scanning line from the plurality of scaling lines Yn disposed 
in the display panel section 12, according to the scanning 
control signal output from the control circuit 11, and outputs 
a scanning signal to the selected scanning line. 

[0050] The data-line driving circuit 14 can include a 
plurality of single-line drivers 23, as shoWn in FIG. 2. The 
single-line drivers 23 are connected to the data lines Xm 
disposed in the display panel section 12. 

[0051] More speci?cally, the data-line driving circuit 14 
generates a data voltage Vdata serving as a data signal 
according to the data control signal output from the control 
circuit 11. The generated data voltage Vdata is sent to the 
pixel circuits 20 through the data lines Xm. The internal 
states of the pixel circuits 20 are set according to the data 
voltage Vdata to control driving current Ie1 (see FIG. 3) 
?oWing into the organic EL elements 21. The data-line 
driving circuit 14 also sends a driving voltage Vdd to the 
pixel circuits 20 in a data Writing period T1, described in 
greater detail beloW, before the data voltage Vdata. 

[0052] The pixel circuits 20 constituting the organic EL 
display 10 structured in this Way Will be described by 
referring to FIG. 3. 

[0053] The pixel circuit 20 is including a driving transistor 
Trd and an adjustment transistor Trc, as shoWn in FIG. 3. 
The pixel circuit 20 is also including a ?rst sWitching 
transistor Tr1 and a second sWitching transistor Tr2. The 
pixel circuit 20 is further including a coupling capacitor C1 
and a holding capacitor C2 serving as capacitive elements or 
holding element. 
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[0054] The driving transistor Trd and the adjustment tran 
sistor Trc have p-type (p-channel) conductivity. The ?rst and 
second sWitching transistors Tr1 and Tr2 have n-type 
(n-channel) conductivity. 
[0055] The drain of the driving transistor Trd is connected 
to the anode of the organic EL element 21. The cathode of 
the organic EL element is grounded. The source of the 
driving transistor Trd is connected to the poWer line VL. The 
gate of the driving transistor Trd is connected to the coupling 
capacitor C1, the holding capacitor C2, and the adjustment 
transistor Trc. The coupling capacitor C1 has a capacitance 
of Ca, and the holding capacitor C2 has a capacitance of Cb. 

[0056] More speci?cally, a ?rst electrode La of the cou 
pling capacitor C1 is connected to the gate of the driving 
transistor Trd, and a second electrode Lb thereof is con 
nected to the drain of the ?rst sWitching transistor Tr1. A 
third electrode Lc of the holding capacitor C2 is connected 
to the gate of the driving transistor Trd, and a fourth 
electrode Ld thereof is connected to the poWer line VL. 

[0057] The gate of the ?rst sWitching transistor Tr1 is 
connected to the ?rst sub-scanning line Ys1 serving as a ?rst 
signal line constituting the scanning line Yn. 

[0058] The gate of the adjustment transistor Trc is con 
nected to the drain thereof, and also connected to the gate of 
the driving transistor Trd at a node N. The source of the 
adjustment transistor Trc is connected to the source of the 
second sWitching transistor Tr2. The drain of the second 
sWitching transistor Tr2 is connected to the poWer line VL, 
and the gate thereof is connected to the second sub-scanning 
line Ys2 serving as a second signal line constituting the 
scanning line Yn. The ?rst sub-scanning line Ys1 and the 
second sub-scanning line Ys2 constitute the scanning line 
Yn. 

[0059] The threshold voltage Vth2 of the adjustment tran 
sistor Trc is set so as to be almost the same as the threshold 
voltage Vth1 of the driving transistor Trd. The threshold 
voltage Vth2 of the adjustment transistor Trc may be set 
appropriately according to its driving condition. The driving 
voltage Vdd is set in advance so as to be suf?ciently higher 
than the data voltage Vdata. 

[0060] The operation of the pixel circuits 20 in the organic 
EL display 10, structured as described above, Will be 
described next by referring to FIG. 4. In FIG. 4, Tc, T1, and 
T2 indicate, respectively, a driving period, a data Writing 
period serving as a ?rst step, and a light-emitting period 
serving as a second step. The driving period Tc is formed of 
the data Writing period T1 and the light-emitting period T2. 
The driving period Tc indicates a period in Which the 
luminance gradation of the organic EL element 21 is updated 
once, and is equal to a so-called frame period. 

[0061] In the data Writing period T1, a second scanning 
signal SC2 for turning on the second sWitching transistor Tr2 
is ?rst applied from the scanning-line driving circuit 13 to 
the gate of the second sWitching transistor Tr2 through the 
second sub-scanning line Ys2. Then, the second sWitching 
transistor Tr2 is turned on. As a result, the driving voltage 
Vdd is sent to the source of the adjustment transistor Trc 
through the poWer line VL. At this time, a ?rst scanning 
signal SC1 for turning off the ?rst sWitching transistor Tr1 
is applied from the scanning-line driving circuit 13 to the 
gate of the ?rst sWitching transistor Tr1 through the ?rst 
sub-scanning line Ys1. 

Feb. 12, 2004 

[0062] With this, the potential of the source of the adjust 
ment transistor Trc becomes equal to the driving voltage 
Vdd. Apotential Vn1 obtained at the node N is equal to the 
value (Vn1=Vdd-Vth2) obtained by subtracting the thresh 
old voltage Vth2 of the adjustment transistor Trc from the 
driving voltage Vdd, and the potential Vn1 is held by the 
holding capacitor C2 as an initial potential Vc1. The poten 
tial Vn1 is also sent to the gate of the driving transistor Trd. 
As a result, since the threshold voltage Vth2 of the adjust 
ment transistor Trc is almost the same as the threshold 
voltage Vth1 of the driving transistor Trd, as described 
before, the threshold voltage Vth1 of the driving transistor 
Trd is compensated. 

[0063] Then, the second scanning signal SC2 for turning 
off the second sWitching transistor Tr2 is applied from the 
scanning-line driving circuit 13 to the gate of the second 
sWitching transistor Tr2 through the second sub-scanning 
line Ys2. The second sWitching transistor Tr2 is turned off. 
Next, the ?rst scanning signal SC1 for turning on the ?rst 
sWitching transistor Tr1 is applied from the scanning-line 
driving circuit 13 to the gate of the ?rst sWitching transistor 
Tr1 through the ?rst sub-scanning line Ys1. The ?rst sWitch 
ing transistor Tr1 is turned on. 

[0064] The driving voltage Vdd is sent to the pixel circuit 
20 through the data line Xm. Then, immediately, the data 
voltage Vdata is sent from the single-line driver 23 of the 
data-line driving circuit 14 through the data line Xm. 

[0065] With this, the initial potential Vc1 is changed to the 
value indicated by the folloWing expression With the use of 
the capacitance Ca of the coupling capacitor C1 and the 
capacitance Cb of the holding capacitor C2. 

[0066] AVdata indicates the potential difference (=Vdd 
Vdata) betWeen the driving voltage Vdd and the data voltage 
Vdata. And, this value, Vdd-Vth2+Ca/(Ca+Cb)-AVdata, is 
sent to the gate of the driving transistor Trd as the ?nal 
potential Vc2. 

[0067] The conduction state of the driving transistor Trd is 
determined according to the ?nal potential Vc2, and the 
driving current Ie1 determined according to the conduction 
state ?oWs into the organic EL element 21. The current Ie1 
is determined by the folloWing equation When Vgs indicates 
the voltage difference betWeen the gate voltage and the 
source voltage of the driving transistor Trd. 

[0068] In the equation, [3 indicates a gain coef?cient. The 
gain coef?cient [3 is obtained by [3=(uAW/L), Where p 
indicates carrier mobility, A indicates a gate capacitance, W 
indicates a channel Width, and L indicate a channel length. 
The gate voltage Vg of the driving transistor Trd is equal to 
the ?nal potential Vc2. In other Words, the voltage difference 
Vgs betWeen the gate voltage and the source voltage of the 
driving transistor Trd can be expressed by the folloWing 
equation. 

[0069] Therefore, the driving current Ie1 of the driving 
transistor Trd is expressed by the folloWing equation. 
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[0070] In the equation, since the threshold voltage Vth2 of 
the adjustment transistor Trc is set, as described before, to be 
almost the same as the threshold voltage Vth1 of the driving 
transistor Trd, the driving current Ie1 can be expressed by 
the folloWing equation. 

= (1 /2),B[Ca/(Ca + Cb) - AVdam12 

[0071] Therefore, as indicated by the above equation, the 
driving current Ie1 does not depend on the threshold voltage 
Vth1 of the driving transistor Trd, and has the magnitude 
corresponding to the data voltage Vdata. This driving cur 
rent Ie1 ?oWs into the organic EL element 21, and the 
organic EL element 21 emits light. 

[0072] Next, after the data Writing period T1 is ?nished, 
the ?rst scanning signal SC1 for turning off the ?rst sWitch 
ing transistor Tr1 is applied from the scanning-line driving 
circuit 13 to the gate of the ?rst sWitching transistor Tr1 
through the ?rst sub-scanning line Ys1 in the light-emitting 
period T2. The ?rst sWitching transistor Tr1 is turned off. 

[0073] In this light-emitting period T2, the driving current 
Ie1 corresponding to the conduction state of the driving 
transistor Trd, determined correspondingly to the ?nal 
potential Vc2 is sent to the organic EL element 21. 

[0074] With the above conditions, even if the threshold 
voltage Vth1 of the driving transistor Trd in each piXel 
circuit 20 differs due to dispersion in manufacturing, the 
driving current Ie1 is determined only by the data voltage 
Vdata. Therefore, the luminance gradation of the organic EL 
element 21 is precisely controlled according to the data 
voltage Vdata. As a result, the organic EL display 10 has a 
good display quality. 

[0075] The folloWing advantage is obtained With the 
organic EL display 10 and the piXel circuits 20 according to 
the present embodiment. 

[0076] In the present embodiment, the piXel circuit 20 can 
be formed of the driving transistor Trd, the ?rst and second 
sWitching transistors Tr1 and Tr2, the adjustment transistor 
Trc, the coupling capacitor C1, and the holding capacitor 
C2. The threshold voltage Vth2 of the adjustment transistor 
Trc, for generating the compensation voltage for compen 
sating for the threshold voltage Vth1 of the driving transistor 
Trd is applied to the gate of the driving transistor Trd. With 
this, the threshold voltage Vth2 of the driving transistor Trd 
is compensated. Therefore, since the dispersion of the 
threshold voltages Vth1 of the driving transistors Trd in the 
piXel circuits 20 can be reduced, the driving current Ie1 
corresponding to the data voltage Vdata sent from the 
data-line driving circuit 14 through the data lines Xm can be 
precisely controlled. Therefore, the luminance graduation of 
the organic EL elements 21 can be precisely controlled 
according to the data voltage Vdata. As a result, the organic 
EL display 10 has a good display quality. 

[0077] In the above embodiment, the driving transistor 
Trd, the ?rst and second sWitching transistors Tr1 and Tr2, 
and the adjustment transistor Trc are a p-type transistor, an 
n-type transistor, an n-type transistor, and a p-type transistor, 
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respectively. HoWever, it should be understood that their 
conductivity types are not limited to this case. Any conduc 
tivity-type transistors can be used if appropriate. For 
eXample, n-type transistors can be used as the driving 
transistor Trd and the adjustment transistor Trc. Transistors 
having different conductivity types can be used as the ?rst 
and second sWitching transistors Tr1 and Tr2. In this case, 
When the gates of the ?rst and second sWitching transistors 
Tr1 and Tr2 are connected to a common signal line, such as 
a scanning line, and are operated complementarily, an area 
required for Wiring can also be reduced. 

[0078] Applications of the organic EL display 10 serving 
as an electro-optical device, described in the ?rst embodi 
ment, to electronic apparatus Will be described by referring 
to FIG. 5 and FIG. 6. The organic EL display 10 can be 
applied to various electronic appratuss, such as mobile 
personal computers, portable telephones, and digital cam 
eras. 

[0079] FIG. 5 is a perspective vieW shoWing the structure 
of a mobile personal computer. In FIG. 5, the personal 
computer 50 is including a body section 52 having a 
keyboard 51, and a display unit 53 Which uses the organic 
EL display 10. Also in this case, the display unit 53, Which 
uses the organic EL display 10, has the same advantage as 
in the ?rst embodiment. As a result, the mobile personal 
computer 50 has a good display quality With the organic EL 
display 10. 

[0080] FIG. 6 is a perspective vieW of shoWing the 
structure of a portable telephone. In FIG. 6, the portable 
telephone 60 is including a plurality of operation buttons 61, 
a receiver 62, a transmitter 63, and a display unit 64 Which 
uses the organic EL display 10. Also in this case, the display 
unit 64, Which uses the organic EL display 10, has the same 
advantage as in the ?rst embodiment. As a result, the 
portable telephone 60 has a good display quality With the 
organic EL display 10. 

[0081] It should be understood that present invention is 
not limited to the above embodiments. Various embodiments 
can be possible such as those described beloW. 

[0082] In the above embodiments, the present invention is 
embodied in a piXel circuit having an organic EL element, 
serving as a unit circuit. The present invention may be 
embodied in a unit circuit Which drives one of various 
electro-optical elements, such as liquid-crystal elements, 
electro-phoresis elements, electron-emission elements, inor 
ganic EL elements, LEDs, and FEDs. The present invention 
may be embodied in storage devicees such as RAMs. 

[0083] In the above embodiments, the organic EL displays 
have piXel circuits equipped With one-color organic EL 
elements. The present invention can also be applied to an EL 
display in Which organic EL elements Which emit light of 
three colors, red, green, and blue, or more colors are 
provided for piXel circuits for the colors. 

[0084] While this invention has been described in con 
junction With speci?c embodiments thereof, it is evident that 
many alternatives, modi?cations, and variations Will be 
apparent to those skilled in the art. Accordingly, preferred 
embodiments of the invention as set forth herein are 
intended to be illustrative, not limiting. Various changes may 
be made Without departing from the spirit and scope of the 
invention. 
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What is claimed is: 
1. An electronic circuit characterized by comprising: 

a ?rst transistor including a ?rst terminal, a second 
terminal, and a ?rst control terminal; 

a second transistor including a third terminal, a fourth 
terminal, and a second control terminal, the third ter 
minal being connected to the ?rst control terminal; 

a capacitive element including a ?rst electrode and a 
second electrode, the ?rst electrode being connected to 
the ?rst control terminal; and 

a third transistor including a ?fth terminal and a siXth 
terminal, the ?fth terminal being connected to the 
second electrode, the second control terminal being 
connected to the third terminal. 

2. An electronic circuit according to claim 1, 

further comprising a fourth transistor including a seventh 
terminal and an eighth terminal, the seventh terminal 
being connected to the fourth terminal. 

3. An electronic circuit according to claim 1, 

the ?rst terminal being connected to an electronic ele 
ment. 

4. An electronic circuit according to claim 3, 

the electronic element being a current-driven element. 
5. An electronic circuit comprising: 

a plurality of ?rst signal lines; 

a plurality of poWer lines; and 

a plurality of unit circuits, each of the plurality of unit 
circuits comprising: 

a ?rst transistor including a ?rst terminal, a second 
terminal, and a ?rst control terminal; 

a second transistor including a third terminal, a fourth 
terminal, and a second control terminal, the third 
terminal being connected to the ?rst control terminal; 

a capacitive element including a ?rst electrode and a 
second electrode, the ?rst electrode being connected 
to the ?rst control terminal; and 

a third transistor including a ?fth terminal, a siXth 
terminal, and a third control terminal, the ?fth ter 
minal being connected to the second electrode, 

the second control terminal being connected to the third 
terminal, and 

the third control terminal being connected to a respec 
tive ?rst signal line of the plurality of ?rst signal 
lines. 

6. An electronic circuit according to claim 5, 

further comprising a plurality of second signal lines, 

each of the plurality of unit circuits further comprising a 
fourth transistor including a seventh terminal, an eighth 
terminal, and a fourth control terminal, 

the seventh terminal being connected to the fourth termi 
nal, and 

the fourth control terminal being connected to a respective 
second signal line of the plurality of second signal 
lines. 
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7. An electronic circuit according to claim 5, 

the ?rst terminal being connected to an electronic ele 
ment. 

8. An electronic circuit according to claim 7, 

the electronic element being a current-driven element. 
9. An electronic circuit comprising: 

a holding element for holding a signal as a charge; 

a ?rst sWitching transistor for controlling the transfer of 
the signal to the holding element; 

a driving transistor of Which the conduction state is set 
according to the charge held by the holding element; 
and 

an adjustment transistor for setting a control terminal of 
the driving transistor to a predetermined potential prior 
to the transfer of the signal to the holding element. 

10. An electronic circuit according to claim 9, 

further comprising a second sWitching transistor for con 
trolling the electronic connection or the electronic 
disconnection betWeen the adjustment transistor and 
the predetermined potential. 

11. An electronic circuit according to claim 9, 

the driving transistor being connected to an electronic 
element. 

12. An electronic circuit according to claim 11, 

the electronic element being a current-driven element. 
13. A driving method for an electronic circuit comprising: 

a ?rst transistor including a ?rst terminal, a second 
terminal, and a ?rst control terminal; 

a second transistor including a third terminal and a fourth 
terminal, the third terminal being connected to the ?rst 
control terminal; and 

a capacitive element including a ?rst electrode and a 
second electrode, the ?rst electrode being connected to 
the ?rst control terminal, 

the driving method comprising: 

a ?rst step of electronically connecting the fourth 
terminal to a predetermined potential for setting the 
?rst control terminal to a ?rst potential; and 

a second step of, When the fourth terminal is electroni 
cally disconnected from the predetermined potential, 
changing the potential of the second electrode of the 
capacitive element from a second potential to a third 
potential to change the potential of the ?rst control 
terminal from the ?rst potential. 

14. A driving method for the electronic circuit according 
to claim 13, 

the potential of the second electrode being set to the 
second potential While at least the ?rst step is being 
performed. 

15. An electro-optical device comprising: 

a plurality of scanning lines; 

a plurality of data lines; 

a plurality of poWer lines; and 

a plurality of unit circuits having electro-optical elements, 
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the electro-optical device characterized in that each of the 
plurality of unit circuits comprises: 

a ?rst transistor including a ?rst terminal, a second 
terminal, and a ?rst control terminal; 

an electro-optical element connected to the ?rst termi 
nal; 

a second transistor including a third terminal, a fourth 
terminal, and a second control terminal, the third 
terminal being connected to the ?rst control terminal; 

a capacitive element including a ?rst electrode and a 
second electrode, the ?rst electrode being connected 
to the ?rst control terminal; 

a third transistor including a ?fth terminal, a siXth 
terminal, and a third control terminal, the ?fth ter 
minal being connected to the second electrode; and 

a fourth transistor including a seventh terminal and an 
eighth terminal, the seventh terminal being con 
nected to the fourth terminal, 

the second control terminal is connected to the third 
terminal, 

the third control terminal is connected to one of the 
plurality of scanning lines, and 

the siXth terminal is connected to one of the plurality of 
data lines. 

16. An electro-optical device according to claim 15, 

characteriZed in that the electro-optical element is an 
organic EL element. 

17. An electro-optical device comprising a plurality of 
scanning lines, a plurality of data lines, a plurality of poWer 
lines, and a plurality of unit circuits having electro-optical 
elements, 

the electro-optical device characteriZed in that each of the 
plurality of unit circuits comprises: 

a ?rst sWitching transistor of Which the conduction state 
is controlled according to a scanning signal sent 
through one corresponding scanning line of the plu 
rality of scanning lines; 

a holding element for accumulating a data signal sent 
through one data line of the plurality of data lines and 
the ?rst sWitching transistor, as a charge; 

a driving transistor of Which the continuity state is set 
according to the amount of the charge accumulated 
by the holding element, for supplying current having 
a current level according to the conduction state to 
the electro-optical elements; and 

an adjustment transistor for setting a control terminal of 
the driving transistor to a predetermined potential 
prior to the transfer of the data signal to the holding 
element. 

Feb. 12, 2004 

18. An electro-optical device according to claim 17, 

characteriZed in that each of the plurality of unit circuits 
comprises a second sWitching transistor for controlling 
the electronic connection or the electronic disconnec 
tion betWeen the adjustment transistor and the prede 
termined potential. 

19. An electro-optical device according to claim 17, 

characteriZed in that the electro-optical elements are 
organic EL elements. 

20. A driving method for an electro-optical device com 
prising a plurality of scanning lines, a plurality of data lines, 
a plurality of poWer lines, and a plurality of unit circuits 
comprising: 

a ?rst transistor including a ?rst terminal, a second 
terminal, and a ?rst control terminal; 

a second transistor including a third terminal and a fourth 
terminal, the third terminal being connected to the ?rst 
control terminal; and 

a capacitive element including a ?rst electrode and a 
second electrode, the ?rst electrode being connected to 
the ?rst control terminal, 

the driving method characteriZed by comprising: 

a ?rst step of electronically connecting the fourth 
terminal to a predetermined potential and of setting 
the ?rst control terminal to a ?rst potential; and 

a second step of, after a scanning signal is sent through 
the plurality of scanning lines to a third transistor of 
Which one end is connected to the second electrode 
to turn on the third transistor, and When the fourth 
terminal is electronically disconnected from the pre 
determined potential, applying the voltage corre 
sponding to a data signal from the plurality of data 
lines to the second electrode through the third tran 
sistor to change the potential of the second electrode 
from a second potential to a third potential to change 
the potential of the ?rst control terminal from the 
?rst potential. 

21. A driving method for the electro-optical device 
according to claim 20, 

characteriZed in that the potential of the second electrode 
of the capacitive element is set to the second potential 
While at least the ?rst step is being performed. 

22. An electronic appratus characteriZed by having 
mounted thereon an electronic circuit according to claim 1. 

23. An electronic appratus characteriZed by having 
mounted thereon an electro-optical device according to 
claim 15. 


